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(54) WAFER SUPPORT DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a wafer support device which can 
prevent a slip line and a contact flaw being generated, when a wafer is 
thermally processed. 

SOLUTION: This wafer support device is equipped with support rods 2 having 
multistage wafer support parts 21 provided at specific intervals, and supports 
a wafer W by mounting the outer peripheral part of the wafer on the support 
surfaces of the respective wafer support parts of the respective support 

rods. The support surface of each wafer support part is formed of a plane '^"^^ ?^ ? 
21 1, formed at the center and a curved surface 212 which is formed at the 
outer peripheral part and curves downward. 
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(54) WAFER SUPPORT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer support device 
which can prevent a slip line and a contact flaw being 
generated, when a wafer is thermally processed. 
SOLUTION: This wafer support device is equipped with support 
rods 2 having multistage wafer support parts 21 provided at 
specific intervals, and supports a wafer W by mounting the 
outer peripheral part of the wafer on the support surfaces of 
the respective wafer support parts of the respective support 
rods. The support surface of each wafer support part is formed 
of a plane 211, formed at the center and a curved surface 212 
which is formed at the outer peripheral part and curves 
downward. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] They are the wafer means for supporting characterized by what is consisted of the curved-surface 
section which is formed in the flat-surface section and the periphery section by which the back face of this 
wafer supporter was formed in the center section in the wafer means for supporting which possess two or 
more support rods equipped with two or more steps of wafer supporters which set predetermined spacing 
and were formed, and lay and support a periphery outside a wafer to the back face of each of this wafer 
supporter of each of this support rod, and curves caudad. 

[Claim 2] These back faces are wafer means for supporting of claim 1 with which the field roughness Ry 
(Rmax) is formed in the mirror plane 0.5 micrometers or less. 

[Claim 3] For 1 thru/or 2mm, and height, width of face is [ this curved-surface section ] the wafer means for 
supporting according to claim 1 or 2 with which it is set as 0.2 thru/or 0.5mm. 

[Claim 4] This curved-surface section is wafer means for supporting given in either of claims 1-3 by which 
radius of curvature is set as 2mm thru/or 50mm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wafer means for supporting for supporting, in case a 
semiconductor wafer is heat-treated. 

[0002] 

[Description of the Prior Art] Heat treatment is performed in order that a semiconductor wafer may form an 
oxide film etc. in the fi-ont face. In case this heat treatment is performed, the wafer means for supporting for 
setting many semiconductor wafers and holding predetermined spacing are used. Generally [ the so-called 
horizontal-type type which makes two or more wafers an abbreviation perpendicular, arranges them 
horizontally as these seed wafer means for supporting, and supports a periphery edge, and the so-called 
vertical mold type which tums two or more wafers sideways, arranges in the vertical direction, and supports 
the periphery of each wafer by two or more places ] two kinds, it is used. By the way, these seed wafer 
means for supporting are shifting to a vertical mold type firom a horizontal-type type with diameter[ of 
macrostomia ]-izing of a wafer with the miniaturization of a heat treating furnace, and the ease of 
conveyance in recent years. 

[0003] As vertical mold type wafer means for supporting, it is indicated by JP,5-267202,A and JP,9- 
283455,A, for example. The wafer means for supporting indicated by these official reports Two or more 
support rods equipped with two or more steps of wafer supporters which set predetermined spacing and 
were formed. The up supporter material which sets the upper limit of each of this support rod, and attaches 
predetermined spacing, and the lower supporter material which sets predetermined spacing and attaches the 
lower limit of each support rod are provided, and it is constituted so that a periphery may be laid in two or 
more steps of wafer supporters formed in each support rod outside a wafer. 
[0004] 

[Problem(s) to be Solved by the Invention] If a wafer is supported and it heat-treats at the elevated 
temperature before and behind 1200-degreeC with the wafer means for supporting of the vertical mold type 
mentioned above, as drawing 13 shows, to Wafer W, heat distortion called the slip line a towards the interior 
from the supported part will occur. Although this slip line cannot be checked on appearance, it can be 
checked with an X-ray photograph. It is thought that generating of such a slip line is based on the stress 
concentration which acts on the supporter-ed of Wafer W. That is, two or more wafer supporters with which 
the wafer means for supporting indicated by each above-mentioned official report were formed in two or 
more support rods are constituted by the horizontal plane. Therefore, if the wafer laid in the wafer supporter 
bends a self-weight and for an elevated temperature, it will be supported by the inner edge upper limb and 
right-and-left both-ends upper limb of a wafer supporter, stress concentration will occur in a supporter-ed, 
and it will generate heat distortion called a slip line. And the slip line mentioned above tends to increase so 
greatly that the path of a wafer tums into 8 inches, 12 inches, and a diameter of macrostomia. That this slip 
line causes increase of leakage current etc. becomes the factor which reduces the dependability of a semi- 
conductor product. Moreover, if a wafer bends a self-weight and for an elevated temperature as mentioned 
above, since the wafer means for supporting indicated by each above-mentioned official report will support 
a wafer by the inner edge upper limb and right-and-left both-ends upper limb of a wafer supporter, they 
become the cause of making the supporter-ed of a wafer producing a contact blemish. 
[0005] This invention is made in view of the above-mentioned fact, and the main technical technical 
problem is in offering the wafer means for supporting which can prevent generating of the slip line produced 
in the case of heat treatment of a wafer, and generating of a contact blemish. 
[0006] 
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[Means for Solving the Problem] In order to solve the above-mentioned main slack technical technical 
problem, according to this invention, two or more support rods equipped with two or more steps of wafer 
supporters which set predetermined spacing and were formed are provided. In the wafer means for 
supporting which lay and support a periphery outside a wafer to the back face of each of this wafer 
supporter of each of this support rod the back face of this wafer supporter The wafer means for supporting 
characterized by what is consisted of the curved-surface section which is formed in the flat-surface section 
and the periphery section which were formed in the center section, and curves caudad are offered. 
[0007] As for the above-mentioned back face, it is desirable to form the field roughness Ry (Rmax) in a 
mirror plane 0.5 micrometers or less. Moreover, 1 thru/or 2mm, and height are set as 0.2 thru/or 0.5mm for 
width of face, and, as for the above-mentioned curved-surface section, the radius of curvature is set as 2mm 
thru/or 50mm. 
[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the wafer means for supporting 
constituted according to this invention is explained to a detail with reference to an accompanying drawing. 
[0009] The perspective view which disassembled into drawing 1 some wafer means for supporting 
constituted according to this invention is shown. The wafer means for supporting of illustration possess two 
or more support rods (it sets in the operation gestalt of illustration and is three) 2, and the up supporter 
material 3 and the lower supporter material 4. Three support rods 2 are formed with silicon or silicon 
carbide, set predetermined spacing, respectively among the both ends of the body 20 of a support rod, and 
this body 20 of a support rod, and are constituted by two or more steps (it sets in the operation gestalt of 
illustration and they are 125 steps) of wafer supporters 21 which projected to the method of inside and were 
formed, and the hooks 22 and 22 prepared in the both ends of the body 20 of a support rod, respectively, 
moreover ~ the inside which adjoined the hooks 22 and 22 of the body 20 of a support rod in the operation 
gestalt of illustration — the radii-like engaged crevice 23 — it is formed 23 times. 

[0010] One operation gestalt of the wafer supporter 21 which constitutes the above-mentioned support rod 2 
is explained with reference to drawing 2 thru/or drawing 4 . The wafer supporter 21 in the operation gestalt 
of illusfration is constituted so that a top face may function as a back face 210 which supports a wafer. This 
back face 210 consists of the cvirved-surface sections 212, 213, and 214 which are formed in the flat-surface 
section 211 and the periphery section which were formed in the center section, and curve caudad. The inside 
curved-surface section 212 formed in the inside edge of a back face 210 is the width of face Al, as shown in 
drawing 3 . It is set as the range which is 1 thru/or 2mm, and is the height Bl . It is set as the range which is 

0. 2 thru/or 0.5mm. Moreover, the left-hand side curved-surface section 213 and the right-hand side curved- 
surface section 214 which were formed in the right-and-left both-sides edge of a back face 210 are the width 
of face A2, as shown in drawing 4 . And A3 It is set as the range which is 1 thru/or 2mm, and is the height 
B-2. And B3 It is set as the range which is 0.2 thru/or 0.5mm. The radius of curvature of the curved surface 
which forms the above-mentioned inside curved-surface section 212, the left-hand side curved-surface 
section 213, and the right-hand side curved-surface section 214 is set as 2 thru/or the range of 50mm. 
Moreover, buffing is given and mirror plane finishing of the flat-surface section 211 and each curved- 
surface sections 212, 213, and 214 which form a back face 210 is carried out. The field roughness Ry 
(Rmax) of this back face 210 by which mirror plane finishing was carried out is formed in 0.5 micrometers 
or less in the operation gestalt. If the field roughness Ry (Rmax) of a back face 210 is larger than 0.5 
micrometers, the back face-ed of a wafer may be in a point contact condition, planar pressure will become 
high, and stress concentration will occur inside a wafer. 

[001 1] Drawing 5 shows other operation gestalten of the support culm 2, forms wafer supporter 21a with 
another object, on the other hand, it establishes the fitting slot 201 in the inside of the body 20 of a support 
rod, fits the outer edge attachment section 215 of wafer supporter 21a into this fitting slot 201, and 
constitutes a support rod 2. In addition, it consists of the curved-surface sections 212, 213, and 214 which 
are formed in the flat-surface section 211 and the periphery section which were formed in the center section 
like the above-mentioned operation gestalt, and curve caudad, the top face 210, i.e., the back face, of wafer 
supporter 21a. Thus, buffing is given by the back face 210 of constituted wafer supporter 21a like the above- 
mentioned operation gestalt. 

[0012] Next, attachment of a support rod 2 is explained to be the up supporter material 3 for attaching in a 
position three support rods 2 mentioned above, and the lower supporter material 4 with reference to drawing 

1 , drawing 6 , or drawing 8 R> 8. The up supporter material 3 and the lower supporter material 4 are 
formed with silicon or silicon carbide, while having three stop holes 31 and 41 which fit in the hooks 22 and 
22 prepared in the periphery veranda to the both ends of the above-mentioned body 20 of a support rod, 
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respectively, the stop holes 31 and 41 are followed on the top face and inferior surface of tongue, 
respectively, and steps 32 and 42 are formed outside. Moreover, three axial holes 33 and 43 are formed 
inside the tiiree above-mentioned stop holes 31 and 41 at the up supporter material 3 and the lower supporter 
material 4, respectively. Fitting of the boss section 61 of the shape of a cylinder projected and formed from 
one side of the piece 6 of a stopper, respectively is carried out to these three axial holes 33 and 44 rotatable. 
In addition, the piece 6 of a stopper and the boss section 61 are formed in one with silicon or silicon carbide. 

[0013] Although the above-mentioned support rod 2 is attached to the up supporter material 3 and the lower 
supporter material 4 which were constituted as mentioned above, since the attachment structure is 
substantially the same as that also of the upper and lower sides, ttie connection structure of the up supporter 
material 3 and the upper limit section of a support rod 2 is explained with reference to drawing 6 thru/or 
drawing 8 . On the occasion of attachment of the above-mentioned support rod 2, it fits into the stop hole 41 
which corresponds, respectively, the lower limit section of three support rods 2 is first, changed into a 
standing-up condition to the lower supporter material 4, the up supporter material 3 is put on the upper limit 
of the support rod 2 of a standing-up condition, and the upper limit section of a support rod 2 is fitted into 
the stop hole 31 which corresponds, respectively. Thus, in the condition of having fitted the upper limit 
section and the lower limit section of a support rod 2 into the stop holes 3 1 and 41 of the up supporter 
material 3 and the lower supporter material 4, if the vertical edge of each support rod 2 is slightly moved in 
the direction of an outside, the hooks 22 and 22 prepared in the upper limit and lower limit of a support rod 
2 will engage with the steps 32 and 42 formed in the up supporter material 3 and the lower supporter 
material 4. And as shown in drawing 7 , each piece 6 of a stopper is rotated, and you make it engage with 
the engaged crevices 24 and 25 in which each tip engagement section 62 was formed by the inside of the 
body 20 of a support rod. Consequently, migration in the direction of the inside is regulated, the body 20 of 
a support rod is maintained by the condition that the above-mentioned hooks 22 and 22, the above- 
mentioned steps 32 and 42, and engagement were stabilized, and as shown in drawing 8 , the assembly of 
wafer means for supporting completes it. 

[0014] Wafer W is laid in the back face 210 of each wafer supporter 21 of the same level prepared in three 
support rods 2 at the wafer means for supporting assembled as shown in drawing 8 , respectively. At this 
time, when Wafer W does not have bending, as shown in drawing 9 and drawing 10 , that periphery section 
is supported by the flat-surface section 211 of a back face 210. In addition, the flat-sxirface section 211 
supports the periphery section of Wafer W by 5 thru/or width of face of 10mm from a periphery. If the 
wafer W laid in the back face 210 of the wafer supporter 21 bends a self- weight and for an elevated 
temperature. Wafer W will be supported by the inside curved-surface section 212, the left-hand side curved- 
surface section 213, and the right-hand side curved-surface section 214 of a back face 210 as exaggeratingly 
shown in drawing 1 1 and drawing 12 . Thus, in order that, as for the wafer supporter 21 in the operation 
gestalt of illustration. Wafer W may support Wafer W in the curved-surface section also by ** a self-weight 
and for an elevated temperature, the supporter-ed of Wafer W does not contact the inner edge upper limb of 
the wafer supporter 21, and a right-and-left both-ends upper limb. For this reason, while being able to 
prevent the stress concentration generated in a supporter-ed by contacting the inner edge upper limb of the 
wafer supporter 21, and a right-and-left both-ends upper limb and being able to prevent generating of a slip 
line, generating of the contact blemish produced in a supporter-ed can be prevented by contacting the inner 
edge upper limb of the wafer supporter 21, and a right-and-left both-ends upper limb. Moreover, the wafer 
supporter 21 in the operation gestalt of illustration Since mirror plane finishing of the field roughness Ry 
(Rmax) of a back face 210 which consists of the flat-surface section 211 and the curved-surface sections 
212, 213, and 214 is carried out at 0.5 micrometers or less The wafer W supported by this back face 210 can 
prevent beforehand the stress concentration which cannot be in the point contact condition produced since 
the field roughness of a back face is large, therefore is generated inside a wafer by the rise of the planar 
pressure of a back face 210 and a supporter-ed. 
[0015] 

[Effect of the Invention] the wafer support by this invention — a law — since equipment is constituted as 
mentioned above, the following operation effectiveness is done so. 

[0016] That is, according to this invention, since the back face of a wafer supporter consists of the curved- 
surface section which is formed in the flat-surface section and the periphery section which were formed in 
the center section, and curves caudad, a wafer supports a wafer in the curved-surface section also by ** a 
self-weight and for an elevated temperature, and the supporter-ed of a wafer does not contact the inner edge 
upper limb of a wafer supporter, and a right-and-left both-ends upper limb. For this reason, by contacting the 
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inner edge upper limb of a wafer supporter, and a right-and-left both-ends upper limb, a wafer can prevent 
the stress concentration generated in a supporter-ed, and can prevent generating of a slip line. Moreover, 
since the supporter-ed of a wafer does not contact the inner edge upper limb of a wafer supporter, and a 
right-and-left both-ends upper limb as mentioned above, generating of the contact blemish produced in a 
supporter-ed can be prevented by contacting the inner edge upper limb of a wafer supporter, and a right-and- 
left both-ends upper limb. 
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* NOTICES * 

iTPO and NCIPI are not responsible for €uiy 
damages caused by the use o£ this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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